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Stock Market Returns and Real Activity: 
International Evidence 
ABSTRACT 
One way to assess the efficiency of national stock markets is to examine whether stock market 
returns reflect unexpected changes in the underlying fundamental determinants of stock prices, 
discount rates and future cash flows. This article examines this issue using data from stock 
markets in fourteen countries for the post-World War ll period and from France, Germany 
and the United Kingdom in the 1821-1939 period. We find that the relationship between stock 
returns and unexpected changes in fundamentals is generally weaker abroad than in the United 
States. We also find that countries where the explanatory power of fundamentals is weakest are 
those where listed companies represent a smaller fraction of total economic activity, and the stock 
market returns in these countries also tend to be more serially correlated. This evidence is 
consistent with greater market inefficiency in these countries, but there are other possible 
explanations involving the quality of production data, predictability of changes in real activity 
and omitted variable bias. 
I. Introduction 
In this paper we measure how much of the variation in stock prices in fourteen countries can be 
explained by expected cash flows and the level and price of risk. Our analysis parallels research 
carried out by Fama (1990) and Schwert (1990), who document a strong relationship between 
stock market returns and current and future growth in industrial production in the United States. 
Evidence that expected stock returns depend on expected cash flows and the price of risk 
promises to improve our understanding of the relationship between fluctuations in business 
conditions and the stock market. This evidence is relevant in evaluating arguments that stock 
price movements are often the product of irrational fads and do not reflect economic 
fundamentals (e.g. Shiller 1990). 
While a number of studies have investigated the relationship between stock returns and 
economic fundamentals in the United States, relatively little is known about this relationship in 
other countries. Previous cross-country studies covering several countries include Cutler, Poterba 
and Summers (1991) and Mandelker and Tandon (1985). Cutler, Poterba and Summers find that 
stock index returns in many countries are positively serially correlated and that stock returns can 
be predicted using the dividend yield; they conclude that stock price movements can frequently 
be attributed to irrational fads.1 Mandelker and Tandon perform a cross-country test of the Fama 
(1981) hypothesis concerning the relationship between inflation and stock prices by regressing 
stock returns on quarterly leads of industrial production growth, money growth and expected 
inflation for six countries. They find that leads of production growth are positively related to 
10thers who have studied the predictability of international stock returns include Bekaert 
and Hodrick (1992), Cheung, He and Ng (1992), Ferson and Harvey (1993) and Solnik 
(1993). 
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stock returns. 2 
This paper adds to the literature by studying the relationship between a number of 
fundamental factors and stock prices for fourteen countries in the post-war period and for three 
European countries in the 1824-1939 period, investigating the direction of causality in the 
relationship between fundamentals and stock prices, and by examining possible explanations for 
cross-country differences in the influence of fundamentals on stock returns. By documenting the 
strength of the relation between stock prices and fundamentals across countries, this paper also 
provides important information on the robustness of the results of Fama (1990) and Schwert 
(1990) for the United States. 
Our main results can be summarized as follows: 
• In the postwar period, stock returns are significantly and positively related to 
current and future production growth in most of the 14 countries in our sample, 
but usually not as strongly as in the United States. 
• The dividend yield is a good proxy for expected returns in other countries, just as 
it is in the United States. This suggests that stock returns in most countries have 
substantial business cycle components. 
• The study of long historical time-series of stock price indices for France, Germany 
and the United Kingdom shows that stock returns were strongly related to growth 
in industrial production in the pre-World War II period. Most notably, more than 
35% of movements in stock returns in the United Kingdom between 1824 and 
1939 can be accounted for by current and future growth in industrial production. 
• The success of economic fundamentals in explaining stock returns depends on the 
size of its stock market and its GDP per capita. This suggests that the larger and 
more sophisticated national stock markets may be more efficient However, it is 
21n other related studies Barro (1990) finds that the Canadian stock market anticipates 
changes in investment, much as the stock market does in the United States. Gultekin (1983), 
Solnik (1983) and Kaul (1990) investigate the relation between inflation and stock returns in 
other countries. Barro and Xavier Sala i Martin (1990) show that stock prices anticipate 
investment returns in several OECD countries. 
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possible that these results are due to production indices being a poorer proxy for 
the cash flows of quoted companies in these countries, as less of the productive 
sector is quoted on the stock market. 
• The ability of fundamentals to explain stock returns is also related to the level ·of 
serial correlation in stock prices. This is supportive of Cutler, Poterba and 
Summers' (1991) conclusion that some of the observed serial correlation in stock 
returns is evidence of market inefficiency, although an alternative explanation is 
that it just reflects serially correlated discount rates. 
• The relationship between stock prices and industrial production is strongest at low 
frequencies. This suggests that the causality between these two variables flows 
mainly from the real sector to the stock market, as most stock prices movements 
are in response to permanent (low frequency) shifts in industrial production. 
In the following section, we discuss previous studies of the relationship between stock returns 
and production growth in the United States. In Sections Ill and IV we report our empirical 
evidence. In Section V we account for differences in our results across countries. Section VI of 
decompes stock price indices and industrial production into permanent and temporary components 
in the frequency domain. In Section VII we offer concluding remarks. 
II. Methods and Data 
A. Fama Regressions 
Fama (1990) reports that monthly, quarterly and annual stock returns in the United States are 
strongly related to current and future production growth rates in the 1953-1987 period while 
Schwert (1990) reports an even stronger relationship from 1889 to 1988. Both authors report R2 
values in excess of .50 in regressions of annual stock returns on 4 current observations and 4 
leads of quarterly industrial production growth. Fama argues that future production growth rates 
proxy for future cash flows which should be capitalized in current stock prices. He controls for 
variation in expected stock returns by including dividend yields (DIV), the default premium (DP) 
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and the term premium (fP) in the regressions. He also includes proxies for shocks to expected 
returns: these are the unanticipated component of the term premium (TSH) and the unanticipated 
component of the default spread (DSH). We run regressions similar to those of Fama and 
Schwert on postwar data from fourteen countries and on long historical time series for three 
countries. We expect the postwar regressions to yield better results, both because the postwar data 
are likely to be of better quality and because postwar capital markets are more developed and, 
consequently, more informationally efficient. Over time the proportion of national output that is 
accounted for by publicly traded firms has increased in most countries, and thus the stock market 
indices have become more representative of the national production levels measured by our 
production indices. 
Even in some developed countries, in some periods, only a small fraction of the economy 
is represented in public stock markets, either because many companies are privately held or 
because of significant government ownership of some sectors of the economy. This leads us to 
expect that production growth will not be strongly related to stock returns in these countries. 
B. Data Sources 
Production growth rates for the leading industrial countries (the G-7), including Canada, France, 
Italy, Japan, the United Kingdom, the United States and West Germany are calculated from 
indices of industrial production taken from the Business Conditions Digest (BCD) for the 1947-
1989 period. For other countries, indices of industrial production are taken from the International 
Monetary Fund' s International Financial Statistics (IFS). Consumer price indices, which we use 
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to adjust stock returns for inflation, are also taken from these two sources.3 
Our postwar stock market data are obtained from three sources. The first source is the 
Capita/International Perspective (CIP) indices generously provided by Morgan Stanley. These 
data are point sampled on a monthly basis, with and without dividends, from 1969 to 1990, and 
quarterly without dividends from 1959 to 1982 (from Sikorsky 1982). The indices are constructed 
on a value-weighted basis, and care is taken to exclude foreign companies from each national 
index (even if they are quoted there) and to make the index representative of the stock market 
as a whole, in terms of industty weightings. Our measure of after-tax dividend yields is 
calculated using the Morgan Stanley indices of returns including and excluding dividends for the 
period 1969-1990. 
The second source for stock market data is the Business Conditions Digest (BCD). These 
data are available for the G-7 countries between 1948 and 1989. These data are monthly averages 
of widely-used value-weighted stock price indices. For example, the index used for the U.S. is 
the S&P 500. 
The third source is the IMF's International Financial Statistics (IFS) which contains 
quarterly price indices for industrial shares for all countries for the period 1957-1989. These 
indices are averages of weekly or daily index levels for most countries.4 When both IFS and BCD 
3Gultekin (1983), in a study of the effects of inflation on asset returns using IFS data, 
found that the results were not affected by the use of wholesale price instead of consumer 
price indices. 
+rhere are several possible problems with the IFS stock price data. The first is that they 
do not include dividend payments. However, given that dividends are fairly smooth, omission 
of dividends should not qualitatively change the results. The second is that quarterly average 
prices are used instead of point estimates to calculate annual returns. However, we find that 
the qualitative results change little when point sampled data are used, for those countries for 
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data were available we used the BCD series. 
The primary sources of yield data on long and shon term government instruments and 
private debt instruments are the OECD, the Bank for International Settlements (BIS) and the IFS. 
The default premia and the term premia were constructed from these data for the postwar years. 
If shon term yields on Treasury Bills or equivalents were not available the rate on call loans was 
used as a proxy. Data on national GDPs were obtained from the IFS, and the data on trading 
volume and market capitalization are from Morgan Stanley. 
Thesources of the prewar data are detailed in the Appendix. We did not use data from 
the World War I period for Germany, France and the United Kingdom because of the problems 
of missing data and potential distortions of the usual economic relationships during wanime. We 
also omitted the immediate post-World War I period in Germany because of the 1923 
hyperinflation and the economic collapse that followed. 
C. Statistical Properties of the Data 
Table 1 repons summary statistics for the data and estimates of the first three autocorrelations 
for real stock market returns and real production growth rates for the postwar period. Returns 
with dividends are Morgan Stanley's CIP indices (1970-88) and the (1948-88) stock return data 
(excluding dividends) are from the IFS. 
Real production growth rates are positively autocorrelated at a one quaner lag in 6 of 14 
countries. Mean production growth rates are, unsurprisingly, uniformly positive. Mean real stock 
returns, measured exclusive of dividends, are also positive in all countries. Mean real stock 
which such data are available. 
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returns (CIP indices) are positively autocorrelated at a one year lag in 11 countries. Stock returns 
are positively autocorrelated at a three year lag in only 8 of 14 countries. This pattern is similar 
to that observed by Gultekin (1983), Poterba and Summers (1988) and Cutler, Poterba and 
Summers (1991). 
Table 2 reports summary statistics for annual real stock returns and annual production 
growth for three countries for different time periods before World War I. Real production growth 
rates are negative in France for 1898-1912 and 1925-1937, reflecting the postwar inflation and 
economic decline. In Germany and England mean stock returns and production growth rates are 
positive. Production growth rates are positively autocorrelated in France and Germany, and 
negatively autocorrelated in the United Kingdom. Stock returns are highly positively 
autocorrelated in all three countries. It is unlikely that much of this positive autocorrelation is due 
to the time-averaging (Working 1960) effect as the French and German annual stock returns are 
constructed using monthly averages (separated by 12 month intervals); the British annual stock 
returns are constructed in a similar fashion before 1914, and from a monthly point-sampled stock 
price series for the period after 1914. 
Ill. Stock Returns, Production Growth and Expected Returns After 1945 
A. Production and Stock Returns 
Table 3 gives the results of regressions of annual stock returns (constructed using CIP indices) 
against four current observations and four leads of quarterly production growth rates for the 
sample countries from 1959 to 1988. The United States regression is shown first to provide a 
benchmark. 
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Regressions for the other G-7 countries follow. The GNP of these countries combined 
accounts for more than 70% of world output. The U.S. regression shows significant t-statistics 
for three leads of production growth with an adjusted R2 of 0.42. This result is similar to that 
of Fama (1990).5 
These regressions yield two main results. First, production growth leads have significant, 
positive !-statistics in 11 of the 13 countries while current production growth variables have 
significant, positive t-statistics in 10 of 13 countries. Second, the adjusted R2 for other countries 
is generally lower than that for the United States. The median adjusted R2 for the sample is 0.12 
- only a third of what it is for the United States. However, the median R2 in the G-7 countries 
is 0.19. The R2 is lowest in smaller countries which are likely to have less developed stock 
markets. Clearly, the relationship between stock prices and domestic real activity is generally not 
as strong in other countries as in the United States. Even so, the evidence in Table 3 shows that 
a considerable portion of share price movements for countries in the sample can be accounted 
for by future changes in industrial production. 
Table 4 reports similar regressions using the IFS and BCD indices for the 1948-1988 
period. These regressions use more data, but the different national indices are not necessarily as 
representative of their respective stock markets as the CIP indices, and the returns are usually 
based on time-averaged stock indices. The results, however, are qualitatively similar to those 
using the Morgan Stanley data in Table 3. In particular, production growth leads have significant 
positive coefficients in 10 of 14 countries while at least one of the current production coefficients 
5Differences between our results and Fama's are probably due to the use of different stock 
price indices. He uses the CRSP index, which includes dividends. We use the S&P 500 index, 
which excludes them. 
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is statistically significant and positive in 10 of 14 countries. The median adjusted R2 is again .13 
and is .23 for the G-7 countries. 
B. Expected Returns, Dividend Yields and the Term Premium 
Table 5 contains estimates of the previous regression after adding the dividend yield, the term 
premium and the default premium. The model takes the form: 
SR._ .... =a+ ~,Pt.t+,+ ~2Pt+l,t+2+ ~3Pt+2.t+3+ ~.P,+3.1+4+ ~sPt+4.t+S+ ~6Pt+s.t+6 + ~7Pt+6,t+7 +~sPt+7,t+s+ 
~9DIV, + ~10TP, + ~11DP, + £., 
where S~ ..... is the annual stock return from t to t+4, P,+i.t+j is the real quarterly production growth 
rate between quarter i and quarter j, DIV is the dividend yield and TP is the term premium, DP 
is the default premium measured as the spread between corporate bond rates and long-term 
government bond rates. Fama (1990) and Fama and French (1989) have shown that the dividend 
yield and the term premium instrument for movements in expected stock returns in the United 
States. Tables 5 uses Morgan Stanley stock return data and report regressions of shorter length 
than before because our dividend yield data only start in 1970, and our earliest default premium · 
data are from 1960. 
Table 5 shows that inclusion of the dividend yield, the term premium and the default 
premium in regressions like those in Table 3 gives higher adjusted R2 values for some countries. 
For the United Kingdom and Belgium more than half of the variation in expected stock returns 
can be accounted for by these regressions. On the other hand, we obtain relatively poor results 
for West Germany and France. In these two countries less than 20% of the variation in stock 
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returns can be accounted for by using production growth and expected return proxies.6 
The term premium is statistically significant and positively related to stock returns in 
Spain only. For other countries, the sign on the coefficient is sometimes opposite of what was 
expected. This suggests that the term premium is a relatively poor proxy for expected returns. 
Indeed, we find that, while positively related to expected returns in the United States, the 
coefficient on the term premium is not statistically significant for the time period we examine. 
The dividend yield performs much better, having significant positive coefficients for many 
countries in Table 5 and substantially increasing the explanatory power of the regressions. The 
default premium, like the term premium, does not perform well, having a few significant 
coefficients of either sign. 
C. Is the Role of Fundamentals Understated? 
The regressions reported in Tables 3-5 show that much, but not all, of the movement in stock 
returns across countries can be rationalized by changes in fundamental variables. What accounts 
for the unexplained component of stock returns? It may be, as Shiller (1990) suggests, that the 
unexplained component of regressions of stock returns on fundamentals can largely be accounted 
for by investor fads. On the other hand, it is possible that the regressions here understate the role 
of fundamentals. 
We expect that the influence of real growth on stock returns is understated by the results 
in Tables 3 and 4 for three reasons. First, Fama (1990) shows, using a model in which stock 
6Recall that we were able to explain even less of the variation in French stock returns 
using IFS production data in Table 4. On the other hand, we were able to explain almost 3 
times the variation in West German stock returns. • 
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returns in period t are entirely determined by production in periods t+ 1 and t+2 (i.e. by 
''fundamentals" only), that the R2 to be expected from the above regressions is in the 
neighborhood of 0.5. This is because stock returns, in this model, will always carry some 
information about future production growth rates that are not included in the regression, and will 
not contain some information about production growth rates that are included in the regression, 
because some production growth was anticipated far in advance, and the information was 
incorporated in earlier stock returns. In addition, market actors may anticipate and respond to 
changes in expected future cash flows, due for example to events such as war or macroeconomic 
intervention by the government, but these events may not in fact occur. 
Second, to the extent that equity markets in other countries do not represent many sectors 
of the economy, noise will be introduced into the regressions because the industrial production 
index that we use will be less correlated with the production of the firms that make up our stock 
price indices than it is in the United States. The fact that the regressions perform best in the G-7 
countries is consistent with this argument because equity markets in these economies are 
generally larger in relation to the size of the nations' productive sector than those in other 
countries.' Moreover, to the extent that production and stock price data in other countries are of 
poorer quality than in the United States, the R2's for these countries will be lower, reflecting 
added noise due to measurement error. 
Third, the variables used to proxy for fundamentals may not be the same fundamental 
'One way to sidestep this problem would be to use future dividend growth rather than 
production growth to proxy for economic fundamentals (see Kothari and Shanken 1992). In 
unreported regressions, we have not found that such regressions raise the R2's we find in our 
regressions in other countries. 
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variables that investors focus on when trading stocks. For example, industrial production may not 
be a good proxy for expected cash flows. Unfortunately, better measures of expected cash flows 
such as earnings forecasts are not available for most countries in our sample. 
IV. Stock Returns, Production Growth and Expected Returns Before 1940 
Schwert (1990) shows that stock returns anticipated industrial production in the U.S. from 
1889-1989. To investigate whether a similar relationship held in prewar Britain, France and 
Germany we report regressions for the pre-war period in Table 6. The main regressions are of 
real annual stock returns against the current value and one lead of real annual production growth.8 
We also report regressions that include the term premium (fP) and the dividend yield (DIV) 
which proxy for expected returns. 
In France, current but not future production growth is reflected in stock returns, providing 
evidence that, to some extent, the French stock market responded to innovations in industrial 
production in the fifty years before World War II. The coefficient on the term premium is not 
statistically significant while that on the dividend yield is significant at the .05 level but with the 
sign opposite that observed in the postwar years. This evidence may reflect differences in finn 
dividend behavior, market inefficiency, or differences in monetary regimes. 
In Germany, stock returns were positively related to current production growth from 1876 
to 1936. The coefficient on the lead of production growth is not statistically significant at 
conventional levels. The adjusted R2s on the German regressions are fairly high (0.28 and 0.38) 
~he residuals from the French and German regressions were autocorrelated with Durbin-
Watson statistics below 1.7. We computed standard errors with the autocorrelation consistent 
covariance matrix of Hansen (1982) and Hansen and Hodrick (1980). 
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and are comparable to those reported for the U.S. by Fama (1990) and Schwert (1990). Like 
France, the term premium in prewar Germany appears not to have been an important proxy for 
expected returns. On the other hand, the dividend yield was a statistically significant, positive 
predictor of real stock returns. It is well to bear in mind that the German stock exchange was not 
very developed for most of the pre-WWII sample period. Kindelberger (1984) reports that the 
expansion of German business in the late 19th century was financed mainly by banks or out of 
internally generated funds; the stock exchanges financed mainly railroads and non-industrial 
concerns. 
The regressions for the United Kingdom show that the British stock market reflected 
current and future production growth for over a century before World War II. The term premium 
was also a good proxy for expected returns over this period.9 These results show that fundamental 
economic variables can explain historical stock price movements in United Kingdom. The 
adjusted R2 's in the two regressions are 0.35 and 0.38, fairly high even by postwar standards.10 11 
9Jn addition to reflecting business cycle conditions, interest rate movements in the 
nineteenth century frequently reflected temporary increases in government expenditure due to 
war and other causes (see Barro 1987). 
10We ran similar regressions (not reported here) using a production index constructed by 
C.H. Feinstein (1972) which measures the growth in value added in industrial output for 
1855--1914. The results using this index were qualitatively similar. 
11These R 2 values probably reflect the historically advanced state of the London Stock 
Exchange. While a market for stocks existed in London since the time of William and Mary, 
when the Bank of England lent capital to Crown in return for the right to incorporate, it was 
not until 1823 that the London Stock Exchange saw trading in more than government loans 
and a few public corporations. Goetzmann (1993) shows that more than 60 firms were traded 
by 1810. Gayer, Rostow and Schwartz (1953) report that by 1827 shares of 283 joint stock 
companies traded in London with a total capitalization of £151,000,000. By 1844 more than 
600 companies were traded in London. 
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V. Cross-Sectional Differences in the Explanatory Power of Real Activity 
While our results show that the explanatory power of production growth is high in many 
countries, it is also true that very little of the variation in stock prices can be accounted for by 
changes in real production in other countries such as Austria, France and Spain. As discussed 
above, there are several reasons why the explanatory power of production growth may be 
understated. It is possible that the production indices for these countries may be of poor quality, 
or they may be poor indicators of the output of flnns that are quoted on the country's stock 
market. Alternatively, it is possible that the stock markets in countries like France and Spain are 
less infonnationally efficient, and thus do not react to changes in real activity. 
To explore these hypotheses, in Table 7 we report a regressions predicting the coefficient 
of determination (R2's) from the regressions reported in Table 4 with variables such as GDP per 
capita, the ratio of stock market capitalization to GDP, the ratio of the volume of stock market 
transactions to GDP, and one and twelve month serial correlations of stock returns. The 
regressions suggest two patterns in the variation of the explanatory power of production growth 
across countries. The first is that the explanatory power depends on the GDP per capita of a · 
country. This suggests either that the production data in these countries are of low quality or that 
the firms quoted on the stock markets of these countries are not very representative of all firms 
in the country. The second is that the coefficient of determination from the Table 4 regression 
is strongly negatively correlated with first order serial correlation of stock returns. This is 
supportive of Cutler, Poterba and Summers' (1991) contention that countries with serially 
correlated stock returns have inefficient stock markets, and therefore do not track movements in 
expected production growth rates very effectively. There are, nevertheless, other possible 
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explanations of this relationship that we have not explored. Daniel and Torous (1992) show that 
the autocorrelation pattern in stock returns in the U.S. resembles that of proxies for expected 
returns including production growth. Possibly, a similar pattern exists in other countries. 
VI. Stock Returns and Permanent Changes in Production 
While the evidence presented thus far suggests that stock price movements can be explained, to 
some degree, by expected changes in industrial production, no light has been shed on the 
direction of causation between production changes and market movements. Fama (1990) points 
out that regressions like those presented above cannot resolve this issue, as the measured positive 
correlation is consistent with either direction of causation. It is certainly possible for changes in 
equity values to cause firms to increase investment and production through a wealth effect. 
Cutler, Poterba and Summers (1989) make this point after reporting regressions of stock returns 
on economic fundamentals. They suggest that a high coefficient of determination in such 
regressions may be evidence that market movements influence subsequent changes in output, 
rather than evidence that the stock market is a merely a passive reflection of economic 
fundamentals. 
We investigate the causality issue by testing whether stock returns are most strongly 
related to permanent or transitory movements in industrial production. If wealth effects due to 
stock market fluctuations explain much of the relationship between returns and production then 
the relationship should not differ appreciably when production changes are transitory rather than 
permanent. Moreover, to the extent that wealth effects occur absent change in the underlying rate 
of return on capital they are likely to be temporary. On the other hand, if the stock market moves 
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in response to anticipated production changes to capitalize changes in future expected cash flows 
then the market movement should be strongest when the changes in production and the attendant 
cash flow changes are permanent. Nonetheless, decomposition of stock prices and production into 
their permanent and temporary components cannot conclusively resolve the causality issue. 
Possibly, shifts in investment and production due to wealth effects can have lasting effects if they 
cause the underlying economic rate of return on investment to shift. 
Several time domain methods are available to decompose output changes into permanent 
and transitory components (e.g. Campbell and Mankiw 1987; Cochrane 1988). Durlauf (1993) 
shows that available methods differ in the prior weights placed on alternative hypotheses. He 
shows that different decomposition methods can be represented in the frequency domain as tests 
of the shape of the spectral distribution function at certain frequencies. In the spirit of Durlauf' s 
argument we identify permanent and temporary components of industrial production in the 
frequency domain. Low frequency components correspond to permanent output changes while 
higher frequency components represent transitory fluctuations. We classify components of 
production and stock prices with a period of 18 months per cycle or greater as permanent and 
those with a period of 10 to 18 months as transitory. To investigate whether stock returns are 
most highly related to movements in production at lower frequencies we examine the squared 
coherence between the detrended logarithm of industrial production and the detrended logarithm 
of stock prices for the G-7 industrialized countries. 12 This approach is similar to that taken by 
Daniel and Torous (1992) who examine the coherence between production and stock prices in 
12The data used are monthly series from the Business Conditions Digest described 
previously. The spectral density function used to compute the squared coherence was 
constructed with a bandwidth of 12 and a square window. 
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the United States.13 The coherence can be described as a measure of the linear correlation 
between two variables at a given frequency. To the extent that stock prices and industrial 
production have their highest coherence at low frequencies, we interpret this as evidence that 
stock returns are reacting to changes in future cash flows reflected in production fluctuations. On 
the other hand, if the coherence is highest at medium frequencies (10 to 18 months per cycle) 
we interpret this as evidence consistent with the argument that wealth effects are responsible for 
much of the explanatory power of the regressions of stock returns against industrial production 
reported above. 
The results are graphed in Figure 1. They show that, with the exception of Japan, the 
coherence between monthly stock prices and industrial production is highest at low frequencies. 
This pattern is most marked for Canada and is also prominent in England, the United States and 
France. These results suggest that the direction of causality between output to stock prices flows 
from output to the stock market. However the results do not rule out the possibility that wealth 
effects have some role to play in a complete explanation of the relationship between stock returns 
and real activity. It is also possible, however, that the positive squared coherence between 
production and stock prices (typically in the .01-.20 range) at high frequencies can be interpreted 
as the stock market's reaction to temporary increases in current and expected future cash flows 
instead of as weak evidence of a wealth effect. On the whole these results largely support the 
explanation that stock prices and industrial production are related because the stock market 
capitalizes expected improvements in future cash flows. 
13Shiller and Siegel (1977) use a similar approach in their attempt to resolve Gibson's 
Paradox. 
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VII. Conclusion 
A basic proposition of financial theory is that expected cash flows, risk and the price of risk 
determine asset prices. Fama (1990) and Schwert (1990) have examined this proposition by 
regressing stock returns on current and future production growth and proxies for risk and the 
price of risk. These authors find that more than half of the variation in U.S. stock index returns 
can be accounted for using these variables. 
We examine the robustness of their results by running similar regressions for 16 countries 
in the postwar period, and for 3 countries in the prewar period. We find that there is a weaker 
but positive and statistically significant relationship between stock returns and production growth 
in most countries in our sample. In a few countries more than two-thirds of the variation in stock 
returns can be explained by production growth and expected return proxies. We also find that the 
dividend yield is a good proxy for expected returns in many other countries, as it is in the United 
States. The results are best in large, industrialized countries such as Canada, Japan and the United 
Kingdom, whose stock markets represent a large proportion of their productive sector, and are 
worse in smaller countries such as Austria and Spain. These differences probably reflect the state · 
of development of each country's stock market. Countries with low levels of GOP per capita also 
tend to have positively serially correlated stock index returns. This suggests that stock markets 
in such countries are less informationally efficient. We also find evidence which suggests that 
stock returns respond to changes in the real sector which are expected to affect cash flows rather 
than vice-:versa. We find that stock prices and industrial production are most closely related at 
low frequencies, a result consistent with the theory that changes in expected cash flows account 
for the regression results. 
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Appendix: Pre-War Data Sources 
A.l France 
Stock returns for France are obtained from the NBER Macroeconomic time series tape. End of 
January stock index observations were used to construct returns from 1898 to 1939. The returns 
before 1915 are from the Journal of the Societe Statistique de Paris (1929). For 1919-31 the 
series is from Indices Generaux du Mouvement Economique en France de 1901 a 1931. After 
1931 the series is from the Bulletin de Ia Statistique Genera/e. Before 1915 the index is based 
on 25 securities. After 1915 it is based on more than 200 securities. The term premium is 
computed as the difference between the yield on perpetual rentes paying a 3% coupon and the 
yield on commercial paper of short maturity. No Treasury Bill rates are available. January yields, 
which are the average of the high and low monthly quotations, are used for rentes. The data on 
rentes are from L' Economiste Francais for 1874--1897 and 1934; the Journal de Ia Societe 
Statistique de Paris, February 1929, p 80-83. for 1898--1914; the BulJetin de Statistique Generale 
for 1914-1925 and 1934-1939; and from the Annuaire Statistique for 1926-1933. Wholesale 
prices used to compute real returns were obtained from Mitchell (1980). These data are originally 
from various League of Nations Statistical Yearbooks. 
A.2 Germany 
Stock returns for Germany are obtained from the NBER Macroeconomic time series tape. Returns 
are constructed without adjusting for dividends from January levels of an index from 
Vierteljahrshefte zur Konjunktwforschung Sonderheft 36, p. 98-99. For 1870--1889 this is an 
equal-weighted index of representative stocks. From 1890--1913 the series is based on a value-
weighted index of a larger basket of securities. For 1924--1935 the series is based on 329 stocks. 
The term premium is computed as the difference between the yield on government bonds of long 
maturity and the yield on short-term commercial paper. No Treasury bill data are available. Long 
maturity bonds have a coupon of 4% through 1897 and 3.5% afterwards. The series is from 
Volkswirtschaftliche Chronik. Wholesale prices used to compute real returns were obtained from 
Mitchell (1980). The data for years after 1913 are originally from various League of Nations 
Statistical Yearbooks, and the data for earlier years are from Jacobs and Richter (1935). 
A.3 United Kingdom 
Our United Kingdom stock price index from 1825-1939 is based on monthly point observations. 
The data for the years 1820-1914 are from two equal-weighted stock price indices constructed 
by F. A. Hayek and the London and Cambridge Economic Service. The data for the years 1920-
1939 are from the Bankers magazine value-weighted index from 1920-1939. This series is not 
adjusted for dividends. The long term interest rate for the United Kingdom from 1820 to 1933 
is from Warren and Pearson (1935). Warren and Pearson computed yields on 3 percent consols. 
When conversion to 2 1/2s occurred they adjusted the yields to be on an equivalent basis. From 
1934-1939 the data are flat yields on 2 1/2s gross of tax, unadjusted for accrued interest obtained 
from the London and Cambridge Economic Service (1968). The data are averaged over quotes 
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on all working days of the year. The annual figure is an average of the Wednesday yield. 
Treasury bill rates used to compute the term premium are discount rates from Mitchell (1988) 
for 1820 to 1899. From 1900-1913 an unweighted average of discount rates on 6-month bills at 
weekly allotments was used. From 1919-1939 the weighted average of discount rates on weekly 
allotments of 91 day bills was used. The data for 1900--1939 are from the London and 
Cambridge Economic Service (1968). Prices used to deflate the stock index and industrial 
production are consumer prices. From 1820--1933 this series is from Hoffman (1955). He based 
his index in early periods on price data collected by Lord Beveridge. In later periods he used data 
covering as broad a basket as was available. From 1934-1939 the data are based on retail prices 
from the Ministry of Labour Index reported by the London and Cambridge Economic Service 
(1968). Goetzmann (1993) uses a data series which resembles ours and describes several other 
sources of prewar share price data for the United Kingdom. 
TABLE l 
Description of Quarterly Real Production Growth and Annual Real Stock Returns, 1948-1988. 
Annual Stock Market Returns 
Quarterly Production Growth CIP Indices IFS Indices 
1948-1988 1970-1988 1948-1988 
Mean a P. P2 PJ Mean a P. P2 PJ Mean a P. P2 p, 
Australia 0.009 O.o2 0.00 0.01 -0.33 0.048 0.23 0.09 0.01 -0.01 0.048 0.21 0.12 -0.1S -0.01 
Austria 0.011 0.02 0.09 -0.13 0.11 0.033 0.23 0.32 0.02 -0.09 0.042 0.23 0.43 0.01 -0.16 
Belgium 0.006 o.os -0.03 0.07 -0.31 0.011 0.16 0.30 0.17 0.1S 0.017 0.1S 0.2S 0.16 0.08 
Canada 0.009 0.02 -0.16 -0.23 -0.12 0.02S 0.16 -0.10 -0.20 -O.o7 0.043 0.17 -0.09 -O.tS -0.09 
Denmark 0.028 0.06 0.02 -0.13 0.08 0.030 0.28 -0.12 -0.21 -0.03 0.06S 0.31 -0.13 -0.22 -0.02 
France 0.009 0.04 -0.30 -0.04 0.13 0.011 0.22 0.24 -0.14 -0.02 0.036 0.23 0.08 o.os 0.01 
Italy 0.014 0.04 0.16 0.13 0.08 0.037 0.41 0.06 -0.11 -0.09 0.040 0.32 0.1S -O.OS -0.12 
Japan 0.026 0.04 0.08 0.13 0.17 0.087 0.21 0.01 -0.14 0.3S 0.117 0.24 0.01 -O.tS 0.10 
Netherlands 0.008 0.02 0.29 0.11 0.10 O.OIS 0.17 0.17 -0.00 0.07 0.032 0.20 0.34 -0.06 -0.16 
Spain 0.017 0.03 -0.08 -0.20 0.08 o.oos 0.24 0.45 0.14 0.16 0.011 0.27 0.48 0.17 0.12 
Sweden 0.011 0.03 -0.15 -0.09 0.12 0.066 0.27 0.13 -0.13 0.14 O.OS8 0.20 0.08 -0.21 0.08 
United Kingdom 0.004 0.03 -0.1s 0.19 -0.05 0.035 0.19 o.cn -0.21 0.09 0.034 0.19 0.04 -0.2S -0.05 
United States 0.010 0.02 -0.22 0.02 -0.12 0.012 0.15 -0.15 0.14 0.09 0.041 0.1S -0.04 -0.02 0.16 
West Gennany 0.010 0.03 -0.13 0.07 0.09 0.039 0.25 0.06 -0.23 0.02 0.088 0.26 0.23 -0.10 o.os 
Nom.-NA means data were unavailab1e.Table 3 shows the time period covered for individual countries with the Indices while Table 4 shows the time period covered for individual countries with the 
IFS Indices and production growth series. a is the standard deviation, while p1 to p3 are autocorrelations for the first through third lags. 
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TABLEl 
Description of Annual Real Production Growth and Real Stock Returns, 1821-1939 
Years Mean (J p. Pz Pl P" 
Panel A: Production Growth Rates 
France 29 -0.0078 0.102 0.42 0.08 -0.09 -0.16 
1899-1912, 1925-37 
Germany 42 0.039 0.068 0.27 -0.11 -0.05 -0.16 
1878-1913, 1927-31, 1933-36 
United Kingdom 116 0.022 0.096 0.26 0.11 0.09 -0.01 
1821-1914, 1922-1938 
Panel B: Stock Market Returns 
France 29 -0.0165 0.18 0.30 0.07 -0.22 -0.11 
1899-1912, 1925-37 
Germany 42 0.0067 0.13 0.42 0.15 -0.22 -0.14 
1878-1913, 1927-31, 1933-36 
United Kingdom 116 0.0041 0.13 0.23 -0.01 -0.03 -0.13 
1821-1914, 1922-1938 
Note. - Data sources are described in Appendix A. 
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TABLE 3 
Regressions of Morgan Stanley stock index returns on 8 quarterly current and lead values of 






















































-1.69 -0.22 0.87 
(-3.49)* (..().61) (2.69)* 
-2.26 -0.46 0.69 
(-2.16)* (-0.56) (1.03) 
0.37 1.57 1.67 
(0.43) (1 .93)* (2.06)* 
..().61 0.09 0.49 
(-1.12) (0.15) (0.86) 
0.58 0.14 0.47 
(0.70) (0.15) (1.02) 
1.23 0.71 0.32 
(0.97) (0.55) (0.29) 
-1.14 0.23 2.07 
(-1.81)11 (0.56) (3.88)* 
0.82 1.56 1.07 
(1.40) (2.54)* (1.38) 
0.23 0.62 0.69 
(0.80) (1.53) (1.53) 
0.19 1.25 1.86 
(0.30) (2.21 )• (3.46)• 
-1.13 ..().87 o.so 
(-3.00)• (-2.08)* (1.07) 
o.ss 1.18 1. 73 
(0.62) (1 .66)11 (3.31)• 
0.36 ..().60 1.31 
(0.40) (-0.79) (2.40)* 
2.37 2.62 1.01 
(7.31)* (5.21)* (2.85)* 
1.85 2.49 0.89 
(2.26)• (3.54)• (3.74)* 
2.46 1.65 1.84 
(4.12)* (3.86)* (3.15)* 
1.02 0. 96 1.42 
(1 .33) (1.06) (1.56) 
1.97 2.46 2.29 
(4.04)* (4.12)* (2.42)* 
1.60 0.52 0.43 
(1 .92)11 (0.57) (0.39) 
3.38 2.37 0.72 
(4.48)* (10.23)• (1.45) 
0.66 o.ss 0.23 
(0.97) (0.61) (0.24) 
0.95 1.20 0.86 
(1.71) (1.90)* (1.27) 
2.53 2. 77 1. 94 
(4.07)• (3.58)• (2.60)• 
1.33 1.68 1.37 
(2.80)• (3.76)• (2.18)• 
0.88 0.76 0.70 
(2.88)* . (1.84)* (1.45) 
2.44 2.63 2.19 





















































NOTE.-SR..t+4 is the annual real return on the country's stock index portfolio. P,,, is the growth rate 
of real industrial production between quarter s and quarter t. T -statistics are reported in 
parentheses. All entries marked * are significant at the 0.05 level; those marked # are significant 
at the 0.10 level. The t-statistics are adjusted for the effects of heteroskedasticity and serial 
correlation of errors induced by use of overlapping observations with the covariance matrix 
suggested by Hansen and Hodrick (1980). 
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TABLE4 
Regressions of IFS and BCD stock index retWlls on 8 quarterly current and lead values of production growth rates 
for 1948-1988. The equation takes the fonn: 





























































































































































































































































































NOTE.-S~ is the annual real return on the country's stock index portfolio. P,. is the growth rate of real industrial production between quaner 
s and quaner t. T-statistics are reponed in parentheses. AU entries marked • are significant at the 0.05 level; those marked I are significant at 
the 0.10 level. The t-statistics are adjusted for the effects of heteroskedasticity and serial correlation of errors induced by use of overlapping 































Regressions of Morgan Stanley CIP stock index returns on 8 quarterly current and lead values 




United States -0.29 -1.43 -0.27 0.97 2.18 2.25 0.70 0.51 -0.77 34.03 0.02 O.ot 0.55 
(-1.37) (-1.58) (-0.53) (1.91)# (4.41)* (3.32)* (1.99)# (0.91) (-1.49) (4.90)* (1.71) (0.08) 66 
Japan -0.13 -0.02 0.90 1.12 2.01 3.75 2.32 0.00 1.12 17.44 -0.02 0.11 0.35 
(-1.07) (-0.01) (0.91) (0.81) (1.21) (3.61)* (2.72)* (0.00) (1.20) (0.77) (-1.70) (1.11) 71 
West Germany -0.01 -0.10 -0.11 -0.23 0.53 0.15 -0.19 0.45 -0.07 9.47 0.04 -0.11 0.03 
(-0.03) (-0.09) (-0.18) (-0.29) (0.62) (0.15) (-0.15) (0.36) ( -0.07) (0.27) (1.75) (-1.02) 71 
France -0.12 -1.94 -0.18 0.58 1.20 1.42 0.75 -0.02 -1.05 2.93 0.05 0.16 0.08 
(-0.85) (-1.29) (-0.13) (0.69) (1.41) (1.33) (0.41) (-0.01) (-1.19) (0.22) (1.92)# (1.22) 70 
U.K. -0.40 0.13 -0.75 -0.05 1.73 2.97 2.16 2.72 2.64 48.15 -0.01 O.ot 0.56 
(-3.33)* (0.29) (-1.48) (-0.11) (2.74)* (4.35)* (2.48)* (2.69)* (2.28)* (3.90)* (-0.68) (0.29) 71 
Italy -0.40 -1.56 -1.61 -1.96 -0.96 -1.23 -1.32 -1.91 -1.49 134.3 0.02 -0.13 0.14 
(-2.41)* (-1.23) (-0.98) (-1.29) (-0.76) (-0.83) (-1.10) (-1.43) (-1.41) (2.23)* (0.93) (-1.32) 71 
Canada 0.17 -1.01 0.30 1.62 3.57 3.31 1.16 0.54 1.21 0.13 -0.03 -0.16 0.49 
(1.60)# (-1.07) (0.34) (1.71)# (4.38)* (15.23)*(2.28)* (0.88) (1.48) (0.17) (-1.76) (-2.27)* 71 
Belgium -0.13 1.13 1.36 1.32 1.32 1.77 1.49 1.20 0.43 17.98 0.00 -0.12 0.72 
(-1.01) (3.16)* (2.18)* (3.07)* (2.33)* (9.20)* (5.05)* (2.42)* (0.86) (2.46)* (0.03) (-5.09)* 37 
Netherlands -0.45 0.21 0.32 1.05 1.84 2.00 1.70 1.36 0.94 39.33 0.01 0.09 0.28 
( -1.97)* (0.68) (0.81) (2.74)* (2.98)* (2.70)* (2.35)* (1.96)# (1.68) (2.42)* (0.67) (0.57) 70 
Spain -0.91 -2.24 -3.58 -5.46 -4.35 -4.12 -2.66 -4.99 -2.76 36.77 0.01 0.04 0.42 
(-3.99)* (-1.46) (-8.12)* (-4.62)* (-2.31)* (-1.69)# (-0.95) (-1.60) (-1.49) (4.54)* (0.49) (4.17)* 24 
NoTE.-5~.1+4 is the annual real return on the country's stock index portfolio. P, .• is the growth rate 
of real industrial production between quarter s and quarter t. DIV is the dividend yield. TP is the 
term premium. T-statistics are reported in parentheses. All entries marked *are significant at the 
0.05 level; those marked # are significant at the 0.10 level. The t-statistics are adjusted for the 
effects of heteroskedasticity and serial correlation of errors induced by use of overlapping 
observations with the covariance matrix suggested by Hansen and Hodrick (1980). 
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TABLE 6 
Regressions of pre-WWII French, German and British stock index returns on the term premium, 
the dividend yield, and current and a one year lead of annual industrial production growth. the 
equation takes the form: 
SR_=a+~ 1P,+~2P,.1 +~3 TP,+~4DIV,+£r. 
Country Period Years a P, P .. l TP, DIV, Adj. R2 
France 1898-1913, 1925-1938 29 -0.011 0.89 0.26 .29 
(-0.38) (11.56)* (0.54) 
France 1898-1913, 1925-1938 29 0.47 0.76 0.16 -0.40 -0.0012 .29 
(2.60) (15.52)* (0.60) (-0.62) (-3.31) 
Germany 1878-1913, 1927-1931, 43 -0.036 0.87 0.31 .28 
1933-1936 (-1.05) (2.71)* (1.63) 
Germany 1878-1913, 1927-1931, 43 -0.241 0.84 0.60 2.26 0.022 .38 
1933-1936 (-1.88)# (3.13)* (1.48) (1.27) (1.79)# 
United 1824-1939 116 -0.18 0.10 1.92 .35 
Kingdom (-1.81) (6.16)* (1.92)# 
United 1824-1939 116 -0.020 0.56 0.39 0.020 .38 
Kingdom ( -1.81) (5.48)* (2.20)* (2.09)* 
NoTE.-SR. is the annual real return on the country's stock index portfolio. P, is the current growth rate of real 
industrial production while P,.1 is a one year lead of production growth. TP, is the difference between the yield on 
consol bonds or bonds of maturity greater than 20 years and the yield on commercial paper. DIV, is the dividend 
yield on the stock index defined as total dividends on the portfolio for year t divided by the value of the portfolio 
for that year. E is an error term. T-statistics are reported in parentheses. All entries marked * are significant at the 
0.05 level; those marked # are significant at the 0.10 level. When errors are serially correlated the t-statistics are 
adjusted using Hansen and Hodrick' s (1980) heteroskedasticity and autocorrelation consistent covariance matrix. 
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TABLE 7 
Regressions which explain the coefficients of determination in regressions relating stock retmns to industrial 
production growth in Table 4. 
No. Constant GOP/POP CAP TO P. P12 R2 N 
1 -0.387 47.824 1.116 -0.180 0.67 13 
(-2.70)* (2.32)* (2.28)* (-0.11) 
2 0.386 -2.026 0.56 14 
(5.91)* (-4.16)* 
3 -0.155 39.163 0.693 0.154 -0.918 0.72 13 
(-0.83) (2.01)* (1.36) (1.45) (-1.73) 
4 0.242 -0.641 0.21 14 
(4.01) (-2.13)* 
5 -0.229 37.870 1.256 -1.358 -0.451 0.79 13 
(-1.79)# (2.26)* (3.22)* (-1.03) (-2.67)* 
NOTE.-The number of observations (N) is given in the last column. All entries marked • are significant at the 0.05 
level; those marked # are significant at the 0.10 level. R2 is the adjusted r-square from regressing 4 current and 4 
leads of production growth on IFS stock returns (see Table 4). p 1 is the frrst order autocorrelation of monthly CIP 
stock index returns in the 1970-1990 period. p12 is the frrst order autocorrelation of annual CIP stock index returns 
(1970-1990). GDP/POP is gross domestic product per capita in 1975. TO is turnover of stocks (volume/shares 





















Fig. 1. Plots of the squared coherence at low frequencies between the detrended logarithm of real industrial 
production and detrended log real stock prices for seven industrialized countries using monthly data from 1948 to 
1989. The coherence is the frequency domain equivalent of the Pearson correlation coefficient. Each graph shows 
the squared coherence at periodicities of 10 months per cycle (frequency of .625) and greater and is divided into two 
regions. To the left of the vertical line, is the low frequency region with periodicity of 18 months per cycle 
(frequency of .35) and greater. To the right is the medium frequency region with periodicities from 18 down to 10 
months per cycle. The squared coherence in this region corresponds to transitory fluctuations in production and stock . 
prices while the squared coherence in the left region corresponds to more permanent fluctuations in these variables. 
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